Primary Synovial Sarcoma of the Kidney  by Chung, Shiu-Dong et al.
344 J Formos Med Assoc | 2008 • Vol 107 • No 4
CASE REPORT
Synovial sarcoma, a rare type of soft-tissue sarcoma,
occurs primarily in the extremities in young adults.
Primary synovial sarcoma arising from the kid-
ney is extremely rare.1 The signs and symptoms
are similar to any primary renal cancer, such as
flank pain or hematuria. Diagnosis is clinically
difficult through general survey or multiple im-
aging modalities. Pathologic confirmation always
needs immunohistochemical stain or cytogenetic
study. We describe two cases of primary renal syn-
ovial sarcoma that were treated successfully by
hand-assisted laparoscopic radical nephrectomy.
The relevant literature is also reviewed.
Case Reports
Case 1
A 30-year-old woman presented with a 1-month
history of right flank soreness. Her medical history
was unremarkable. Physical examination did not
reveal any palpable lymph nodes or abdominal
mass. Ultrasound revealed a well-defined and mul-
tiloculated cyst over the right kidney (Figure 1A).
Computed tomography (CT) showed a low den-
sity perirenal mass, 9 × 7 × 6 cm in size. The tumor
had focal hypervascular components and mar-
kedly compressed the right kidney (Figure 1B).
No local invasion or lymphadenopathy was iden-
tified. Blood hemogram and biochemistry data
were within normal limits. No venous thrombus
was noted on angiography. The patient underwent
hand-assisted laparoscopic radical nephrectomy
under the presumed diagnosis of right renal cell
carcinoma.
Grossly, a well-defined cystic tumor that con-
tained numerous papillary structures arising from
a thick and fibrous wall was noted. The cut surface
of the mass was whitish tan and firm with focal
hemorrhage and necrosis. Histologic examination
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showed synovial sarcoma composed of both ep-
ithelial cell and spindle cell components. The epi-
thelial cell component exhibited ovoid nuclei with
abundant cytoplasm arranged in a papillary struc-
ture. The spindle cell component demonstrated
uniform cells with scanty cytoplasm and ovoid
vesicular nucleoli arranged in a solid and fascicu-
lar pattern (Figure 2A). Immunohistochemical
findings are listed in the Table.
Chromosome translocation of t(X;18) was
confirmed with reverse transcription–polymerase
chain reaction (RT-PCR) and SYT-SSX1 fusion was
detected. The primer sequences were as follows:
SYT-α, 5′-AGA CCA ACA CAG CCT GGA CCA-3′;
SSX-α, 5′-TGC TAT GCA CCT GAT GACGA-3′.
The postoperative course was uneventful. There
was no evidence of recurrence at the 15-month
follow-up.
Case 2
A 49-year-old woman presented with a palpable
mass in the left upper quadrant of the abdomen
of 1 month’s duration. She was asymptomatic and
denied other systemic disease. CT scan showed a
heterogeneously enhanced tumor (13 × 11 cm in
diameter) in the left retroperitoneum with dis-
placement of the pancreas and left kidney. Left
renal cell carcinoma was suspected. Bone scan and
chest X-ray revealed no evidence of metastasis.
Angiography of the left renal artery showed a huge
mass at the inferior portion of the left kidney.
There were relatively hypervascular components at
the upper portion and a large poorly enhanced
area at the lower portion.
Transarterial embolization of the inferior
branch of the renal artery was done. Laparoscopic
retroperitoneoscopic radical nephrectomy was then
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Figure 1. (A) Ultrasonography shows a well-defined and multiloculated cystic tumor over the right kidney. (B) Computed
tomography shows a low density perirenal mass, 9 × 7 cm, with marked compression of the right kidney.
Figure 2. (A) Plump, monomorphic neoplastic spindle cells with ovoid vesicular nuclei and indistinct cell borders 
(hematoxylin & eosin, 400×). (B) Epithelial tumor cells exhibiting a hobnail appearance with eosinophilic cytoplasm
(hematoxylin & eosin, 400×).
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performed. Grossly, there was a huge fragile cystic
tumor measuring 13 × 11 × 8 cm in size around the
lower pole of the kidney and mainly occupying the
perirenal space. On section, the tumor was white
and soft with extensive hemorrhage and necrosis.
Microscopic examination showed biphasic cel-
lular components. Tumor cells originating from
stroma formed intersecting fascicles with ovoid
to fusiform nuclei, coarse chromatin, variable-
sized nucleoli and frequent mitoses. Focal cystic
areas lined by epithelial cells with acidophilic 
cytoplasm and a hobnail morphology were also
discernible in the tumor (Figure 2B). The results
of immunohistochemical staining are listed in
the Table. SYT-SSX1 fusion transcripts were proved
by RT-PCR with the same primer sequences as in
Case 1. The patient had no evidence of recurrence
at the 27-month follow-up.
Discussion
Primary renal sarcomas are rare; leiomyosarcoma
accounts for 40–60% of renal sarcomas, followed
by liposarcoma, rhabdomyosarcoma and fibrosar-
coma.1–3 Synovial sarcoma originating from the
kidney is extremely rare and the histogenesis is
uncertain. It was first described by Argani et al in
2000.1 Fewer than 30 patients have been described
in the English literature.1–10 It affects young indi-
viduals of both genders. In a review of 19 case 
reports, the average age was 38.5 years and male
predominance was noted with a male-to-female
ratio of 1.7:1.4
Differentiating renal synovial sarcoma from
adult Wilms’ tumor, clear-cell sarcoma of the kid-
ney, primitive neuroendocrine tumor of the kidney,
and sarcomatoid renal cell carcinoma remains
difficult.5–8 Histologically, primary renal synovial
sarcomas consist of plump spindle cells with min-
imal cytoplasm, active mitotic figures and tubu-
lar cells. Cysts are commonly present and are lined
with epithelial cells that possess eosinophilic cy-
toplasm with apical nuclei that create a hobnail
appearance.8 Most cases reported are monopha-
sic synovial sarcoma of the kidney. Our two cases
were composed of spindle and epithelial cells. In
previous case reports, ultrasonographic findings
were never described. Through these cases, we
demonstrated that synovial sarcoma of the kidney
appears on ultrasound as a multiloculated cystic
lesion. In addition, focal hypervascularity on en-
hanced abdominal CT was also noted. Venous
thrombus cannot be regarded as a clue as renal
cell carcinoma due to an exceptional renal syn-
ovial sarcoma could present with extended throm-
bus of the inferior vena cava and right antrium.3
In general, there are no clinical or imaging char-
acteristics that can aid definitive preoperative di-
agnosis. The diagnosis always requires pathologic
confirmation. Synovial sarcomas usually stain pos-
itively for cytokeratin, vimentin, bcl-2, and epithe-
lial membrane antigen. Immunohistochemically,
our two cases were completely negative for WT-1,
completely negative for cytokeratin in spindle cells,
mainly negative for O13 and focally positive for
EMA and bcl-2 in spindle cells. Therefore, Wilms’
tumor, primitive neuroendocrine tumor of the kid-
ney, and sarcomatoid renal cell carcinoma were
unlikely (Table).
The morphology observed in our cases and
the age of these patients also made clear cell sar-
coma and congenital mesoblastic nephroma un-
likely. Molecular or cytogenic analysis was used
Table. Clinical and immunohistochemical data of the two cases
Age (yr)/Sex Tumor size (cm) Component Bcl-2 CK EMA Vimentin CD99 WT-1
Case 1 30/F 9 × 7 × 6 Epithelial Focal (+) + + + Focal (+) NA
Spindle − − − + − NA
Case 2 49/F 13 × 11 × 8 Epithelial Focal (+) + + + Focal (+) −
Spindle − − Focal (+) + − −
CK = cytokeratin (monoclonal, 1:50; Dako); EMA = epithelial membrane antigen (monoclonal, 1:200; Dako); Vimentin = vimentin (monoclonal, 1:200; Dako);
CD99 = CD99 (monoclonal, 1:50; Dako); WT-1 = Wilms’ tumor gene protein (monoclonal, 1:200; Santa Cruz Biotechnology Inc.); NA = not available.
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to confirm the pathologic diagnosis. In the study
published by Argani et al, four cases showed the
presence of the SS18/SSX2 fusion gene transcript
and one case of the SS18/SSX1.1 In addition, a
reciprocal translocation, t(X;18)(p11.2:q11.2), has
been shown to be specific for synovial sarcoma.10
The prognosis of primary renal synovial sar-
coma is unclear due to the limited number of re-
ported cases. From previously published data, renal
synovial sarcomas are believed to have aggressive
clinical courses and poor outcomes.9,10 Surgical
resection and ifosfamide-based chemotherapy are
the mainstay for the management of renal syn-
ovial sarcoma.5 One case reported by Schaal et al
demonstrated response to a regimen using ifos-
famide and adriamycin.9 The monophasic tumor
tends to have a better prognosis than the tumor
with spindle and epithelial cells. Unlike previ-
ously reported cases who underwent open radical
nephrectomy, our two patients received hand-
assisted laparoscopic radical nephrectomy. Long-
term follow-up will be required to determine
prognosis, although short-term recurrence-free
survival was observed. However, in managing cys-
tic renal mass, extreme care must be taken to avoid
inadvertent cyst puncture during tumor mobiliza-
tion or excision. An adequate margin of normal
parenchyma must be maintained.11
In conclusion, renal synovial sarcoma is rare
and commonly affects young adults. Physicians
should be aware of the possibility of malignancy
in cystic renal masses and raise the suspicion of
synovial sarcoma, especially when a young adult
presents with a multiloculated cystic renal tumor
on ultrasound. Minimally invasive hand-assisted
laparoscopic radical nephrectomy is an alternative
treatment for large-sized renal synovial sarcoma.
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